both intermittent and continuous dosing schedules demonstrated efficacy, the study favored continuous dosing for future trials. Two recent key trials providing further proof of the remarkable activity of BTK inhibitors in CLL 5 and MCL 6 are discussed in the Community Translations section of this issue on page XXX.
In the study, the investigators reported high ORRs (about 70%) with single-agent ibrutinib in patients with relapsed or refractory CLL. 5 Perhaps the most important finding of this study is the encouraging activity of this agent in patients with high-risk features historically associated with a dismal prognosis, such as chromosome 17p deletion and unmutated immunoglobulin variable-region heavy chain (IgVH) gene status. The ORR was 68% in the 17p deleted patients and 77% in those with unmutated IgVH gene. These responses appear durable. At 26 months, the estimated progression-free survival (PFS) was 75% and overall survival (OS) was 83%. Typically in CLL patients, an increase in peripheral blood lymphocytosis during therapy is considered a sign of disease progression. A unique feature of ibrutinib treatment in CLL patients is the rapid resolution of enlarged lymph nodes along with a transient surge in peripheral blood lymphocytosis, likely mediated by inhibition of cell adhesion. 6 Treating physicians will need to be aware of this phenomenon with ibrutinib therapy so as not to confuse it with disease progression. The safety profile of ibrutinib appears favorable; however the possible risk of bleeding complications with this agent warrants further investigation. Seven patients in this study developed Richter's transformation. 5 It is not known whether ibrutinib promotes histologic transformation by altering tumor microenvironment. The key clinical question focuses on how these results will impact our practice in the coming years.
If durable remissions with ibrutinib in CLL patients in general and high-risk patient in particular are confirmed, then this will certainly lead us to reappraise the role of allogeneic transplantation for this disease. In fact, some centers where ibrutinib is available on clinical trials have anecdotally seen a decrease in the number of CLL patients requiring allogeneic transplant (Steven M. Devine; personal communication). Several ongoing trials will clarify the role of ibrutinib (either alone or in combination) for both patients with relapsed or refractory disease (RESONATE-1, a phase 3 study of ibrutinib versus ofatumumab; and HELIOS, a trial of bendamustine plus rituximab, with or without ibrutinib) and in therapy naïve patients (RESONATE-2 trial, a phase 3 study of ibrutinib compared with chlorambucil).
In the second study, the investigators reported remarkable efficacy (ORR, 68%) and prolonged remissions with ibrutinib monotherapy in 111 patients with relapsed or refractory MCL. 6 After a median follow-up of 15.3 months, the median PFS was 13.9 months, and median OS was not reached. These findings are noteworthy becasue relapsed MCL has a grim prognosis and is without curative options (eg, allogeneic transplantation), the survival beyond 12-24 months is unusual. In fact in our Myeloma and Lymphoma Program at West Virginia University we have seen dramatic responses to ibrutinib therapy in heavily pretreated MCL patients enrolled in ongoing clinical trials (Figure 1 ). On the basis of these efficacy data, ibrutinib was given breakthrough therapy designation by the Food and Drug Administration in early 2013 for patients with relapsed or refractory MCL. Currently, a registration trial (RAY) of ibrutinib and temsirolimus has been initiated in the relapsed or refractory setting, and the SHINE study of bendamustine plus rituximab with or without ibrutinib in newly diagnosed, elderly patients has started patient accrual.
BTK inhibitors are likely going to change the landscape of lymphoma and leukemia therapeutics. In fact, trials evaluating the role of ibrutinib in relapsed follicular lymphoma (the DAWN study) and newly diagnosed nongerminal center DLBCL (PHOENIX trial) are underway. Beyond mature B-cell neoplasms, it is conceivable that BTK inhibitors will be evaluated in other B-cell-mediated disorders including autoimmune diseases, immune thrombocytopenic purpura, chronic graft-versus-host disease. The BMT-CTN cooperative group is planning to evaluate ibrutinib maintenance therapy after autologous transplantation in DLBCL. Several other BTK inhibitors are also entering preclinical and clinical testing (eg, GDC-0834, RN-486, CC-292, ONO-4059). Although BTK inhibitors are at the brink of providing clinicians another promising agent to their therapeutic armamentarium, our quest for finding curative therapies in lymphoid malignancies continues. I also remain mindful of steep costs of new targeted therapies, and although these projections for ibrutinib are not yet available, judging by the current cost trends of other oral targeted agents, ibrutinib will likely be an efficacious, but expensive option.
